Prion protein aggresomes are poly(A)+ ribonucleoprotein complexes that induce a PKR-mediated deficient cell stress response.
In mammalian cells, cytoplasmic protein aggregates generally coalesce to form aggresomal particles. Recent studies indicate that prion-infected cells produce prion protein (PrP) aggresomes, and that such aggregates may be present in the brain of infected mice. The molecular activity of PrP aggresomes has not been fully investigated. We report that PrP aggresomes initiate a cell stress response by activating the RNA-dependent protein kinase (PKR). Activated PKR phosphorylates the translation initiation factor eIF2alpha, resulting in protein synthesis shut-off. However, other components of the stress response, including the assembly of poly(A)+ RNA-containing stress granules and the synthesis of heat shock protein 70, are repressed. In situ hybridization experiments and affinity chromatography on oligo(dT)-cellulose showed that PrP aggresomes bind poly(A)+ RNA, and are therefore poly(A)+ ribonucleoprotein complexes. These findings support a model in which PrP aggresomes send neuronal cells into untimely demise by modifying the cell stress response, and by inducing the aggregation of poly(A)+ RNA.